Synthesis, Characterization and Antibacterial Studies of 2-chloro-5-fluoro-N-[Dibenzyl Carbamothioyl] Benzamide Thiourea

INTRODUCTION
Synthesis of new thiourea derivatives is progressing very rapidly due to their applications in various fields such as anti-virus and anti-bacterial screening [1 ] . Some thiourea derivative such as 7-chloroquinolinyl thiourea is a strong anticancer agent [2] with MIC value of 1.2 μM. The nucleophilic properties of thione group enable it to be used for recognition of some ionic species and consequently can be applied for the development of sensor system. On the other hand bis-thiourea containing two thiourea moieties such as 1, 2-bis-(N'-benzoylthiouredo) cyclohexane has also shown similar activity for the determination of mercury [3] . Many thioures derivatives reported before contained carbonyl functional group because the ease of the reaction involving carbonoyl halides with thiocyanate that gives carbonoyl isothiocyanate as intermediate for the formation of thiourea moiety. Therefore numerous monosubstituted and some disubstituted carbonoylthiourea with primary amines have been reported such as (N-(Biphenyl-4-ylcarbonyl)-N'-(2-pyridyl-methyl)thiourea [4] , N-(3, 4-dichlorophenyl)-N`-(2,3 and 4-methylbenzoyl)thiourea [5] , 1-(Biphenyl-4-ylcarbonyl)-3-(2-chloro-4-nitrophenyl) thiourea [6] .The literature survey and to the best of our knowledge the disubstituted carbonoylthiourea derived from secondary amines are still scarce [7] . In the present study, synthesis and characterization of the new derivative disubstituted carbonoylthiourea namely 2-chloro-5-fluoro-N-[dibenzyl carbamothioyl]benzamide thiourea (FIGURE 1) and its anti-bacterial screening were reported. 
EXPERIMENTAL Physical Measurement
All reactions were performed under room temperature and no special precautions were taken to exclude air or moisture. Chemical and solvents were purchased from Sigma Aldrich or MERCK and used as received without further purification. The elementary analyses were conducted using CHNS Fison EA 1108 Series. Infrared spectra were obtaining using FTIR Perkin Elmer Model Spectrum GX in the range 400-4000cm -1 . The 1 H NMR and 13 C NMR spectra were recorded using Spectrometer RMN model Joel EX 400 MHz.
Synthesis of 2-chloro-5-fluoro-N-[dibenzoyl carbamothioyl] benzamide thiourea
A mixture of 2-chloro-5-fluoro benzoyl chloride (0.3430g, 0.018mol) and NH 4 SCN (0.1370g, 0.018mol) in 10mL acetone was stirred at room temperature for 15minutes, The solution was filtered and poured into a round bottom flask containing dibenzylamine (0.346g, 0.018mol) and it was continued to stirred at room temperature. After 3 hours , the solution was filtered and poured into a beaker containing cube of ice and water and it was left to evaporate at room temperature. Some colorless crystals were observed after 1 day. 
Antibacterial Screening
Antibacterial screening was carried out using disc diffusion method with three strains of bacteria (Staphylococcus aureus, Proteus vulgaris, Pseudomonas aeruginosa).The control positive is chloramphenicol (8μg mL -1 ) with DMSO as control negative. The bacteria were cultured in nutrient broth and left for 18-24 hours to grow. The nutrient agar, nutrient broth was in aseptic condition to prevent the bacteria from air effect the results. The thiourea was dissolved in DMSO with 5 different concentration 25mg/L, 12.5mg/L, 6.25 mg/L, 3.125mg/L and 1.563mg/L. Then, the single colony of bacteria was picked from nutrient agar and put into nutrient broth. By using micropipette, 5μl of each compound with different concentration was dropped and followed with bacteria and nutrient broth. The results inhibition of bacteria can be see after 18-24 hours undergo incubation (37˚C -48°C). The bacteria tests were performed in triplicate and the results are shown in TABLE (2) .
RESULT AND DISCUSSION
Chemical Analysis and Spectroscopic Study
The microelemental analysis data of the products are in agreement with expected thiourea (TABLE (1)). The infrared spectrum showed peak for important functional group of thiourea. The obvious signal at 1708 cm -1 labeled as ν(C=O). The medium bands at 1528 cm -1 and 1190 cm -1 were stretching of ν (C=C) aromatic and ν(C=S). The strong absorption of ν (N-H) can be seen at 3179 cm -1 . 
Calculated values are in the bracket
The 1 H NMR results showed, amide proton at 8.697ppm (N-H) while give two value of methylene proton 4.8 ppm and 5.2ppm. The analysis was approved strongly by using nuclear magnetic resonance spectroscopy (NMR) which gives the signal of hydrogen present in the molecule. This means the product thiourea is not equivalent. The aromatic proton was between 7.142ppm -7.420ppm. The 13 C NMR showed the signal of thiol(C=C) and carbonoyl (C=O) at 180.39ppm and 161.84ppm, respectively.The signal for carbon aromatic in the range 117.63ppm -135.03ppm. The methylene group showed two signals at 55.89ppm and 56.31ppm.
Antibacterial Analysis
The activity of title compound against bacteria was observed after 24 hours of inhibition at 37˚C-42˚C. The control positive is chloramphenicol with the control negative was DMSO. The entire compound gives negative activity against bacteria Staphylococcus auerus and Proteus vulgaris but positive value for Pseudomonas aeruginosa. The inhibition value is shown below in TABLE (2) .
The positive activity of bacteria aginst the title compound because halogen group that supposed to enchance the activity of inhibition. The value of concentration for inhibiton of bacteria Pseudomonas aeruginosa starting from 12.5 μg/mL and strong inhibition at 25 μg/mL. 
TABLE (2)
.
CONCLUSION
The compounds of 2-chloro-5-fluoro-N-[dibenzyl carbamothioyl] benzamide thiourea was successfully synthesized and fully characterized by elemental analysis and spectroscopic method. The compounds showed no activity against the selected bacteria except Pseudomonas aeruginosa.
